Nicotine reduces the levels of surfactant proteins A and D via Wnt/β-catenin and PKC signaling in human airway epithelial cells.
A deficiency of surfactant proteins A and D has been proposed as a mechanism in airway remodeling, which is one characteristic of chronic obstructive pulmonary disease (COPD). We recently showed that in vitro nicotine exposure induces Wnt3a/β-catenin activation, which is a pathway that has also been implicated in altering levels of SP-A and SP-D. Nicotine induced activation of protein kinase C(PKC), and the involvement of PKC in mediating Wnt signaling has been demonstrated previously. The main aim of this study was to investigate whether human bronchial epithelial cells reduce levels of SP-A and SP-D in vitro following nicotine stimulation via the Wnt3a/β-catenin and PKC signaling pathway. We showed that nicotine activated the Wnt3a/β-catenin and PKC signaling pathway, and this activation was accompanied by a decrease in SP-A and SP-D expression. Knockdown of Wnt3a with small interfering RNA (siRNA) prevented translocation of β-catenin into the nucleus and reduction levels of SP-A and SP-D. Furthermore, a PKC inhibitor partially prevented these effects,which suggests in HBECs, Wnt3a/β-catenin and PKC pathways interact during nicotine-reduced levels of SP-A and SP-D. These results suggest that HBECs reduce the levels of surfactant proteins A and D in vitro via the Wnt3a/β-catenin and PKC signaling pathway upon nicotine stimulation.